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STABILITY STUDIES OF CURCUMIN OPTIMIZATION OF THE SOLID PHASE EXTRACTION (SPE) PROCEDURE
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More than 120 million Americans try herbs, vitamins, and dietary supplements to treat a variety of illnesses. One of them
1s turmeric, the powdered rhizome of the herb Curcuma longa, which has been used for centuries in Asia primarily to color
and flavor spices such as curry and mustard. In the Ayurvedic medicine turmeric has traditionally been used as a treatment
for inflammation, skin wounds and tumors. The major constituent of turmeric is a group of phenolic compounds (curcumin,
demethoxycurcumin, and bisdemethoxycurcumin) commonly called as curcuminoids. They exhibit antimicrobial, anti-
inflammatory, anti-neoplastic and anti-oxidant properties. Because of these therapeutic benefits of curcuminoids, there 1s a need
to quantify them from different biological matrices, 1.e. blood and urine. Several studies have already reported the nability to
quantitate small amounts of curcuminoids in these matrices because of the low solubility and low systemic bioavailability of the
compounds. Most of the published methods employed an isocratic or gradient HPLC system after extracting the curcuminoids
from the sample matrix with organic solvents. Another efficient way to concentrate the compound(s) of interest and prepare
samples for HPLC analysis is to utilize a solid phase extraction (SPE) method. Our goal was to develop and optimize a SPE
method 1n order to quantify extremely low curcuminoids concentrations. We investigated how the different parameters of the
solid phase extraction influence the recovery of the curcuminoids. We studied different types of SPE cartridges, used different Time (hour)
buffers at different pH for the dilution of the biological sample. Also we examined the effect of the elution volume from the SPE

cartridge, and the heat setting of the SpeedVac during the evaporation. After the optimal parameters were established the limit .
of quantification (LOQ) and limit of detection (LOD) values were determined. Effects of different solvents and buffers Effect of albumin Effects of different SPE cartridges at pH 3.01 Effects of the eluent solvent and volume Effect of Speed Vac temperature and evaporation

» methanol acetonitrile+0.05% acetic acid Buffered saline solution (BSS) (2.5 ug/mL curcumin in human plasma) (0.39 pg/mL curcumin in human plasma) time

citrate buffer (pH 3.0) * acetate buffer (pH 4.3)  BSS with 4.5% albumin methanol/acetonitrile 1:1 » acetonitrile+0.05% acetic acid (0.39 pg curcumin in 4 mL of methanol)
» water+0.05% acetic acid » water acetonitrile+1.0 % acetic acid ¢ acetonitrile
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SPE cartridges

S

Time (hour) Elution volume (mL)

« tris/HCI buffer (pH 9.3) glycine/NaOH buffer (pH 10.1) « methanol » methanol+0.05% acetic acid
INTRODUCTION methanol+1.0 % acetic acid

The rhizome of Curcuma longa (turmeric) 1s widely used in the food industry as a natural food

coloring agent and 1t 1s a major component of curry powder. The main coloring substances 1n turmeric

(3-5% of raw plant) are curcumin and two related demethoxy compounds, demethoxycurcumin and

bisdemethoxycurcumin, generally called curcuminoids.

Consumption of turmeric and curcumin has been associated with anti-inflammatory, anti-oxidant, anti-

bacterial and cancer chemopreventive effect [1]. The bioavailability of the curcuminoids has been

shown to be very low 1n rodents [2] and humans [3], therefore the analysis of low-level curcuminoids

in biological matrices 1s very important. The main goal of this study was to develop a sensitive and

reliable sample preparation method using solid phase extraction (SPE) 1n order to quantify extremely OPTIMIZED SPE PROCEDURE
low level of curcuminoids from human plasma.

DAD1 A, Sig=425,4 Ref=550,50 (SPE30821\006-0601.D) DAD1 A, Sig=425,4 Ref=550,50 (SPE30819\005-0601.D)
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»Reversed phase, gradient HPLC method was used to separate and quantify curcumin,

>den};:thoXycur(:umln, and blsdemethoxycurcumln. | ) 1 Conditioning Y
Agilent 1100 HPLC system (quat.ernary gradient pump, diode-array detector, thermostatted column 1.5 mL methanol+0.05% acetic acid R T T s nons
compartment and autosampler) with Phenomenex Luna C18(2) column (4.6x250 mm) and C18

guard cartridge (4.0x3.0 mm) was used to obtain the chromatograms. M

»The flow rate was 1 mL/min, the signals were observed at 425 nm, 250 nm, 280 nm, and 370 nm. Load o4& % ' s T

> . . . o o . . . . m : . . m 7
Curcumm, demethogycu.rcumm, and bisdemethoxycurcumin analytical standards were 1solated and I mL spiked human plasma with standards or Curcumin Curcuminoids in htman plasm (ue/mL) DMC
purified from turmeric rhizome. C3 Complex® .

» Curcumin C° Complex® (77.93% curcumin (C), 18.77% demethoxycurcumin (DMC), and 3.29% N S
bisdemethoxycurcumin (BDMC)) was obtained from Sabinsa Corporation, Piscataway, NJ, USA.

» Stock solutions from the curcuminoid standards (C, DMC and BDMC) and from Curcumin C’ Wash HPLC profile of of curcumin, demethoxycurcum- Standard calibration curves (N=3, n=9) HPLC profile of “Curcumin C?* Complex®’(0.5 ug/ Recovery of curcuminoids from human plasma
Complex® were prepared in methanol. 1.5 mL Nanopure water+0.05% acetic acid in, and bisdemethoxycurcumin standards (0.5 pg/mL . curcumin + demethoxycurcumin mL) in human plasma after SPE spiked with “Curcumin C° Complex®

each) in human plasma after SPE » bisdemethoxycurcumin

Recovery %

1.5 mL Nanopure water+0.05% acetic acid

Area under the curve (mAU¥*s)

»Human plasma samples were spiked with varying amounts of curcuminoids standards or Curcumin

C’ Complex® from the freshly prepared stock solutions.
Elution

3 x 1.0 mL methanol:acetonitrile 1:1

CONCLUSION
» A solid phase extraction (SPE) method was developed and
SUMMARY OF LIMIT OF DETECTION RESULTS optimized to detect low-level curcuminoids in human plasma
samples.
» The effect of different SPE cartridges, aqueous buffers and eluent
solvents on the recovery were evaluated. Also, the eluent volume

Solid was reconstituted 1n 1QO uL of methanol. Mixed Equation and the SpeedVac settings (time and temperature) were optimized to
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